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(54) Reinforcing member with intersecting support legs 


(57) A reinforced structural member is provided 
which indudes a reinforcing member received in the 
cavity (92) of a structural member (22). The reinforcing 
member (20A) includes a carrier (28) having divergent, 
intersecting legs (54,56) which preferably engage and 
rest upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28). Thetherrnally expandable reinforcing material (30) 
is preferably provided as separate elements positioned 


on the carrier (28), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) is bonded 
to the carrier (28). The shape of the carrier (2B) in com- 
bination with the expanded reinforcing material (30) 
serves to stiffen and reinforce the structural member 
(20). The thermally expendable material (30) is prefer- 
ably initially dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38,40) on the carrier (28) prior 
to activation of the reinforcing material (30). 


CM 

< 

CD 
iO 

CM 
CM 



Q. 
HI 


Printed by Jouve. 75001 PAWS (FRJ 


JUN 12 '02 10:09 


15 


20 


25 


30 


35 


40 


45 


50 


55 


EP 1 122 156 A2 

Description 

BACKGROUND OF THE INVENTION 
5 FieW of the Invention 

[0001 J This invention concerns the use of thermalhi MnaMhio » ■ . 

member giving additional localized stiffness to frames rails Z!! f 9 ' Pr ° VKte 8 re,n,orcin 9 

» ™mb**.SucLreinfo rc ingmemberma?^^ 

cations where increased support or stiff JLmMM^S^ automotive, awbon. marine, or any other appU- 

Description of the Prior Art 

|0002] It has long been recognized that foamable materials mav be used to hnnn tr. no th~ e~ 
Structural foams, urethanes, and other thermally expansible taZtaTnSEL? k k 9 SeparalB com ^ ne ^- 
performance and provide slructural rigidity BmS^Z^T 0 * be6n UMd ,0 enhance HC0US,fe 

carriers in the automotive field are 2^ rein,orei "9 <* on 

et al.. and U.S. Patent Nos 5 575 526 ™^^ 

materials on a carrier and ^^J^^^^ ™ * thBm "* 6Xpansibte 

An example of the use of a foamable material on a^Z, , ? U & Pa,6nt "° 5 S06 -°&«> et al. 
4,019,301 to Fox et al beam-shaped structure in a piling is shown in U.S. Patent No. 

Kons^™^^^ 

ment to a surrounding structural memorise I J S Z Wh ' ch "* provide ^"9 and refnforce- 
taclcy are preferred in the -nlc^ng c I n ^^ "** ** and non- 

this type of reinforcing material does not readify a^reTSoin t and handling advantages; notably 
installation, or to other critical surfaces which HT^ll . ? conta,n «'». * workers during manufacture and 
materials will not readily S S?S o" otte SZZS T ? ma,eri8L * be ' n9 0,688 

adhere to a carrier positioned witn.n the ,^312 oZnT* T 
expansion of the reinforcing material. P P ° S,t,0n the re,nforan 9 ™mber prior to 

SUMMARY OF THE INVENTION 

[0004] The reinforcing member of the present invention Drovides «sinnii u - ! >.* ^ . 

pandable materia, combinations in manufacturing hanX^n^ * advantages over prior carrier and ex- 
forcing materia, combinations. The reinfoX^ 

foamed materia, on the carrier, with the carrier bTg con^d *^?££EET^ -^erthrough the 
the expansible foaming structural reinforcino material to tZ Z J? -1 Z. me ^ han,cal fastening element to couple 
ceiving the material thereon. The STTdSS to oerm^ < ir,tereecti "9 tegs for re- 

upon activation to bond to two o, more s ria2 Zt SIS T" 1° ' 0am ^ ^ 
Place by .he fastener, and may be configured to Lob£ ,!SSbS^Z22! ** * h-d h 

the structural member. While the carrier provides some (L^ ZZZS? ma, enal from some segments of the cavity within 
the foamed structural reinforcing mate^r^^ 1°"*°' Mn 9 * P"*"* * 

reinforcing material to be posfttoned in variousTocaln an ^ ? IT* M * n ° n * tacky slructura » 
materia, may foam, thereby ^ B J,^ ^ ^ T 7Z^Z^^ Up °" aCt ™ 0 "' th * ™™n 9 
carrier serve to support and position within a ^^llfl^ ^ ^ inlereectin 9 legs of the 

I000S] BroadVspeeK.ng.tne present 

tioning the carrier, an expansible foaming slructural reinforcing m a .^. 1 1 mtersecttng legs for posi- 

a fastener for mechanically coupling the ' S P re1erab, y ,he ™ a »V activated, and 

the material expands to bond together TheSrrie I th^ I ' P "° r l ° a,ter mansion, 

of different configurations in c2?2S£ fucTas p anar Z^L" 9 V*™* ^ * "* aM * r ma * be 

The fastenerma? be provided separator aTe oa^ oTthe ^ 
thematerialtoshmupon impact aX^ 
as a synthetic resin pin passing fhrough^ 

the fastener may be provided as a tab which mwbe bem lo nZT* T7 '"^ C3rrier - an ° ,her embodima «. 
member.^receivedinastructuraS 
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structural member therein with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. 

|0006) The reinforcing material is thermally expansible, eitherby internally created thermal energy orby Iheexternal 
application of heat to activate the material. As used herein, the term thermally expansible" means to foam and thereby 
expandby both internally created thermal energy andtheexlernalapplicationof heattoexpandand foam the reinforcing 
material. The thermally expansible reinforcing material is preferably a synthetic resin-based material which foams when 
subjected to temperatures achieved during baking In a manufacturing process (e.g., such as during the paint and 
powder coat bake stage of automobile manufacturing processes). Thus, the expansion temperature of the material 
should be at least about 300°F. 

10007) The foregoing advantages to the present invention will be readily appreciated by those skilled in the art with 
reference to the drawings and description which follow, which are intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0008] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pins; 

Fig. 2 is a vertical cross-sectional view taken alone line 2-2 of Rg. 1 through the reinforcing member and surround- 
eo ing structural member of the present invention, with the expandable reinforcing material provided in sections at- 

tached to the carrier by a pin; 

Fig. 3 is a vertical sectional view taken along line 3-3 of Fig. 2. with the right sidewall of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier; 

Fig. 4 is a vertical cross-sectional view of a second embodiment of the present invention taken through the rein- 
as forcing member and surrounding structural member to show an alternate configuration of the carrier including 
upwardly extending upper support legs and divergent legs receiving reinforcing material on the side-facing surfaces 
thereof; 

Fig. 5 is a vertical cross-sectional view of a third embodiment of the Invention taken through the reinforcing member 
and surrounding structural member to show the divergent legs intersecting with a top panel of the carrier and the 
so reinforcing material positioned thereon; 

Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

Fig. 7 is a plan view of a fourth embodiment of the invention, shown with the floor pan removed to reveal the Internal 
construction thereof; 

Fig. 6 Is a vertical cross-sectional view taken along line 8-8 of Fig. 7 showing the carrier having opposite-f acinq 
hair-cylinders with fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 
thereby; 

Rg. 9 is a vertical cross-sectional view of a fifth embodiment ol the invention taken through the reinforcing member 
and surrounding structural member to show a carrier configured similarly to that shown in Fig. 1 and having at- 
tachrnent tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon- 
Fig. 1 0 is a plan view of a sixth embodiment of the invention similar to that shown in Rg. 1 but wherein the fastener 
for holding the material elements to the upper plate of the carrier include bendable tabs located alono the side 
margins of the upper plate of the carrier; 

Fig. 11 is a vertical cross-sectional view taken along line 11-11 of Fig. 10; 

Fig. 1 2 is a plan view of a seventh embodiment of the invention showing a carrier configured similarly to that shown 
in Fig. 1 and having bendable attachment tabs formed into the upper panel of the carrier interiorty of its edges and 
penetrating through stars provided in and gripping the reinforcing material placed thereon- 
Fig 13 is a vertical cross-sectional view taken along line 13-13 of Fig. 12, showing the tabs gripping the material 
on the upper plate of the earner; 

Fig. 14 is a vertical sectional view of a still further embodiment in accordance with the invention similar to the 
embodiment of Figs. 1 -3, but with additional expandable material secured to the central upright portion of the carrier 
Fig. 15 is a vertical sectional view taken along line 15-15 of Fig. 14; and 
Fig. 1 6 is a vertical sectional view similar to that of Fig. 1 5 but depicting the structural member after expansion of 
the structural reinforcing material. K 

s* DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] Referring now to the drawings, a structural reinforcing member 20 in accordance with the present invention 
is configured for posiliomng in a structural member 22. The structural member 22 may include, for example, a channel 
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ponents of floors, walls or ceilings of a building P "* Wfcatons, or as beams or com- 

of the divergent legs Wu^i^^jSEF J?"" 56 2** ^ ,r0m intercec,ion 57 - Each 
hole 62 therein, and an inwardly EX^SES^ 'ST"?* ^ 6 ° h8Vin9 8t ,e8st 0fte 

channel 24. The shelves 46 iJSrSJSSJ "IT * ° PP0Sed ^ WB " SUrtaCe °' ^ 

andasecond.smal.er note BBspaced^ 

to hold the carrier 28 to the plate 26 P 9 66 '° rreTO,V,n 9 anve,7[) ' 5heetme,al ^eworthe like therethrough 
iTelnZonltrnt^ 

tivation may be by heaflng, sue « ^ J iIJ^J^~^^ ,,n, ^ Whe " 8cUvated - 

about 300-F, the thernjy expansible ^ ^ SUbjeC,ed, ° 8 ^rature of at least 

pretemblyatleast about 125% andmoZS^ S t ^Tk PerCem CXpanSi ° n °' 31 ,e3St about 40 %. 

stmctuJreinforc.mentand^mprs;^ ^^t^^ ^^^^^^^^^ 

mpressive strength, wherein the percent expansion (as used herein) is defined as: 

100 x ff(the specific gravity of the material 30 before heating) - (the 
specific gravity ol the material 30 after heating)] / (the specific gravity 
of the material 30 alter heating)). 

^U"^ commend underthe name SikaRei, 

abou, 20-30% Z weigh/of a T£l T^™*™ 3 ° f ™ 

5-20% by weight of a polystyrene (e.g. Fin Tcr^l 50oS Pi r^ S*' *"* ^ 5309 ): ,rom ab °« 
a bfepheno. A-based liqui^poxy resin ('e^ AraWHe an2 ZSSf^i *** 3 °" 4S% by of 
such as carbon black; up to about 5% b fy^^^^V? ) ''^^ < ^^ } ^^P^ 
weight hydrated amorphous silica 7ws1. ^TfromSTn ^ n,to * < Ni P° I '™): »rom about 1-10% by 

abou, 0.1 . 5% by weight of a blowing S2S^tS52222^ ?? mfc «*f>"eres (Scotch.*, S60); frorJi 
and Ceiogen A2 1 30® ); from about 0 Si -5% ov weS T. Z T 't* ' ^f^" 765 ® ' Ce '°9 en ^ 754A ® . 
about 0.1-5% by weight of a curing agent ^ « ^^ISSSSSi' 8 5 VT* ^ — (U405 > : f ~" 
such as 2inc oxide to lower the blowing temoeraturl T ( .1 ° >: " P l ° ab0Ut 5% ** wei 9 h « «* a '^ker- 
the materia, taken as 1 00% by weight temperatUre ' WBh a " percents b * "-a* "eing based upon the total weight ol 

I^WCriiar l"" b ^^P^ne. about23. 22% 
rubber, about 4.26% by weight hvdrated aml^H 9 ? u ^ abOUt 1 - 90 * by ""a* butadiene acrylonitrile 
resin, about 14 75* ; by wTfaht oliet ^tro^ k ^ ^ 3B07% by Wei9ht bfe P hen °' Abased liquid epox3 
diam/de. about O^/by t^ 

applications where increased con«S21ES^. * ^ a20dicart > on ^e. In certain 

be adjusted such that the polystyrene eXPa " Ston is desired ' the <ore 8 oi "9 ™Y 

about 22.59% by weight, and ftj SZJ " ^ ^ W ° Ck fe ta 

I0015J The matenafso can be f^^SS^^^T^ to about2.65% by weight 
total amount) of the bisphenol A-based iSuSS^Sl a Eli? ^"T!!*/ ^ POni ° n (ab0,fl 1M0,h ° f the 
from about 24O-260-F (the temperature of thTSZ ^ wJhbTS ^ 1,16 temperature «>f the mixer reaches 
substantially homogeneous, a, which th foo^l^ ^ " 31 ab0Ut 175 " F) 8nd the is 
polystyrenes subJantiaily mixedwfh Z £i U^TolL*^ ° ^ ^ '* C ° nB " Ued - Arier ,he 

A-based epoxy resin is slowly added to to ^ T ^,,XtUre, ** ° f the bispheno1 

maer, stopping and starbng the mucer as necessary, with the ingredients 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The desired amount ol this mixture is placed 
in a heated mixer (set at a temperature of about 250°F) and mixing is commenced. While mixing, the carbon black and 
rubber are added to the mixer and mixing is stopped once a homogeneous mixture is obtained within the mixer. Either 
the silica or glass microspheres is added to the mixer, and mixing is resumed and continued until the mixture is homo- 

5 geneous. This step is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of the mixer is then set to a temperature below 160°F, the blowing agent(s), catalyses), 
kicker, and curing agent(s) are added and mixing is resumed and continued only until the mixture is homogeneous. 
The resulting mixture is then preferably extruded into strands (at an extruder temperature of 170-1 80°F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting pellets are injection molded at a temperature of 

io about 1 80-200° F using injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 28. 

[00171 The material elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized for receipt 
on the upper panel 48. Each element 34 and 36 includes a circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom. A hole 

is 74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32, illustrated as a nylon 
push pin, therethrough, the head of the lastener being at least partially received in the recess 76. 
[0018] The material elements 36 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 54 and 66, respectivery. The elements 38 and 40 each include an aperture 82 for receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly. The 

so material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the sidewalis 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 is not contacted by 
the expanded reinforcing material. 

[001 9] The reinforcing member 20 is preferably attached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel. 
25 The structural member is then placed in an oven and baked in an oven at a temperature of a! least about 300°F and 
more preferably about 325°F for a period of between about 1 0 to about 30 minutes which causes the material to foam, 
and may be cooled at room temperature and thereafter again placed into the oven for a similar period. After cooling \ 
the reinforcing material will have expanded by foaming and bonded to the interior of the structural member as shown 
in Fig. 3, having expanded at least 40%, and more preferably 125%, and most preferably at least about 150%, but less 
than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines in Fig. 3, the 
resulting reinforced structural member 94 will include the carrier 28 with the intersecting legs bonded by the reinf orbing 
material 30 to the surrounding structural member 22 whereby additional stiffness and strength is imparted to the struc- 
tural member without the added weight which would result H the cavity 92 were completely filled with the reinforcing 
material 30. 

35 [0020] Fig. 4 illustrates a second embodiment 20B of the reinforcing member which is similar to that shown in Figs. 
1 -3, with like numbers used to indicate like components. The reinlorcing member 20B includes a modified carrier 96 
of continuous and unitary construction, wherein the upper panel 98 has outer bends 100 and 102 along its lateral 
edges. The upper panel 98 is held in place by inclined side panels 1 04 and 106. The divergent legs 1 08 and 110 extend 
downwardly to engage the channel 24 at their respective inwardly turned feet 112 and 114 which may rest against the 
channel 24. A vertically shortened web is provided at waist section 116, whereby the legs 108 and 110 intersect, with 
the waist halves 1 1 8 and 1 20 maintained in contact by a spot weld, a threaded fastener, rivet, or other fastening member. 
The reinforcing member 20B is used as descnbed above with respect to Figs. 1 -3. 

[0021] Figs. 5 and 6 illustrate a third embodiment 20C of the reinforcing member with like numbers used to indicate 
like components. The reinforcing member 20C is similar to that shown in Figs. 1 through 4 but is provided with elongated 
supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectivery located on 
inverted generally L-shaped halves 126 and 128 having shelves 1 30 and 132 which form upper plate 48. The shelves 
and legs intersect at junction 134 which may be provided with spot welds longitudinally therealong to hold the halves 
126 and 1 28 together. The upper plate receives material elements 34 and 36 thereon as described above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 
ensure sufficient contact with the sidewalis of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasteners 32 as described above. The reinforcing member 20C is used as described above 
with respect to Figs. 1-3. 

[0022] Rgs. 7 and 8 Illustrate a fourth embodiment 20D of the reinforcing member of the present invention. The 
carrier 1 40 of the fourth embodiment includes two V-shaped carrier halves 142 and 144, the latter inverted. Each carrier 
half includes two divergent legs 146 and 148 intersecting at an apex 150, with the halves 142 and 144 joined at their 
respective apices by spot welding 160 or mechanical fasteners. The material 30 is shown in two prism-shaped upper 
and lower elements 152 and 154 respectivery received within the legs 146 and 14B of each half 142 and 144. Thus, 
upon heating, the upper element 152 foams and expands to contact the plate 26 while the lower element 154 foams 
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and expands to contact the channel 24 alonq Its base 90 Whilom h 

illustrated, it may be appreciated that an ^m^J^l^l T TV"* ^ sm ^^ ^ents are 
the respective .egs 146 of each half 142 and !i tSX. ?r 9ma,enale ^^^ybaposltlon e dbetv ree n 
respective legs 1 48 of each half 142 and 144 TheTeinfo^li °T? ma,eria, 6temenl P osf,ioned between the 
* to foaming and expansion by fasteners 32 such « S ! Se ° Ured ,0 11,6 e " ri " 140 P*>' 

**Pressior«M5B.Theca^ 

rivets, or other fasteners. Thereafter the reinS me^^^ 

bond to the surrounding structural mi^Sred^f * * and materia « 
[0023J A fifth embodiment of the reinforcinn mom K ar , *u 

'0 viewbeingsubsuntialfys^rtothattr n F^ZlVlZT '* ^ * 9 ' the ,op P la " 

'61 prising two laterally elonga^^ 

wans areshown as being substantially C ircu, ar ZoZTn Son b^T 6630,1 168 ' ""P**** ™* arcuate 

distributing loads applied thereon. The ha>ves I^SSE tZEZT* fS" ^ 3,50 * aCC6ptable for 
at their intersection 169 approximately midway acnis the T***^™™ 3 ™ 0 ' 1 '**™'* 
'* wails to the p,ate 26 by spot we,ding L or fastt/n^eS'he b7'„ 24, ^ 3 '° n9 1 70 * the 

The wal.s 166 and 168 thus each present divergent legs 1 71 and I 7?^ ^ 8 subs,antia »y hourglass shape, 

teners 32 therethrough. The reinforcing malenll 30 Kronen l!^ ? 9 173 1herein for receivin 9 

174 and ,76 having holes 178 and depress ons 1 80 aliped wi*7hf ^ han ^'^ ^emente 

through. Upon heating as described above, the ma^eriafso extnl TT ^ ** r6CeMn9 faS,en6rs 32 there ' 
*> Plate 26 and the element 176 bonds the camer tMbe ise 90 1 ' *> 174 bon * the carrier * the 

[0024] A sixth embodiment 20F of the reinforcinn momh^r J*. 

reinforcing member 20F is similar l^ISZ^Sl^ T*" * ^ ^ 10 and ™* 
However, instead of employing separate fasteners to connec the refn 7 "* ,0 indiM,e '** «*"»"*. 
panel 48, the fastener is provided as an im^cSS^S '^mgmatenal elements 34 and 36 to the upper 
* reinforcing element 182 is provided. The cS [bTSuL k 1^ 1M ' a " d an elon 9 a1ed ^^gular uppe 
along the side marges 188 and 190 onheThefves^ 186 <°ng*udinally spaced 

panel 48 prior ,0 attachment of the carr er ,0 tSSXL rL* 7nT '"l ^ ^ e ' ement 1 82 onto *• W 
in^rdly from the flanges 50 along the .tt SSSSl^ 186 inC ' Ude a 192 which extends 

;kee l emems.However lW ecamer194 of the reinforcing^ 

46 of the carrier 1 94 Inboard of the side margins 1 B end 1 M ^thT 196 tOTme * in ">* 

present s.o te 200 therethrough in registry with the gripping tabs *6 C^T ^ 1 98 COnfi 9 ured ,0 

the shelves 46 ,0 present openings 202. and the gripStabs 196 ^^^1'" ^ metal maki "9 up 
202 extending through the thickness of the material S^L^'V™^™*"** t0 P resam an "P*" stretch 
outboard, as desired) of the slot 200 so that the finoeTqrfos \ll !£ ?Y 0W " r fhe material inb ° a * <°r 

movement thereof. The use of the reinforcing meS ^20G fa « h k ^u"" 1 196 t0 r6SiSt lon 9^'nal or lateral 
0026J Eachofthereinforcingmembers20A 20B^ m °20 D 1oP% C n? ^n^- 
-n the cavity 92 of the structural member 22 anrpT^rco^Ld I Z, , V* herein are > 0! *™« 

30. Upon heating of the material 30 as described above , ^ ^SS£!Z " < V* * ° f 0,6 material 

meB.foamandexpandtooontactthecarrierandtheplare^of r^ i el ! ments34 and 36 - 162. 182. and 198 
38 and 40 or 136 and 138 me.i and expa „ 0 JEE^S^ ^.iS^i^f • 8 ^^^-'«»-* 
earner with the sidewalls 86 and 88. With respect to the YtrLurar^nfT 6 de P endi "9- ^^"t legs of the 

provided as elements 154 and 1 64 melts and expa^dTto CSdTh 9 20D 8nd 20E - 0,6 ^terial 30 

21 0 of the structural member 22. After curingTnTml^T h T* ^ **** 90 8nd inc,ined walls «» ™« 
d-Vergent. intersecting iegs o, the carrier s"^ t^ M p £S b 5UbSta " tia ^ ^ed. The 

the need to attach the carrier to the piate 26. as the legs ate suooll h k ?k 3 will eliminate 

hold the material 30 in place prior to heating. ^Pponed by the structural member 22 and the fasteners 

[0027] Attention is next directed to Fios 14 1R whir»h -n 

similar to the original embodiment of Figs^ accordlngtl re^en-n^ 0 ^ ° f ' nVenti ° n Whteh fe 
these embodiments. The principal difference between the e!SoIZ^ r™?? m apP, ' ed t0 ,ike c ^Ponents Z 
v|s,on of addilional expandable materia, in the form oVs^l™ ? ^ 1 4 " 1 6 and 0,31 of *9*. 1-3 is the pro- 
a»ong the length of «he web 52. These elements Sw^SSETT ™' ™ -m " d ,0 8nd ««*0 
through appropriate openings In the eternents and the web as 17* IS S p ° V^** ,aSlenere 216 «tend 
of convenhona.. highiy expandable material which will e^^ZZl^ 1 ^ e ' ementS 212 ' 214 are ,0 ™* 
.uttoamuchgreatervo.ume.icexlern.Anexen^^m^^^^^ 
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No . 5 t 266,1 33 to Hanley et al., which is incorporated by reference. Such a material Is marketed underthe name SikaBaf- 
fle 240 by Sika Corporation. 

[002BJ Fig. 1 6 illustrates the configuration of this embodiment after baking. That Is, the elements 3<M0 each expand 
to assume configurations of the type shown at 34a, 36a, 38a and 40a, so that a bonding occurs between adjacent 
surfaces of the structural member to provide stiffening and structural support. In addition however, the elements 212 
214 expand to essentially completely fill the void or open space not filled by the expansion of the elements 34-40, as 
seen at214a, 212a. The use of such additional, highly expansible elements provides additional support for the structural 
member 

{0029J Although preferred forms of the invention have been described above, it is to be recognized that such disclo- 
sure is by way of illustration only, and should not be utilized in a limiting senso in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled in the art wfthout departing from the spirit of the present invention. For example, while the carrier as 
described herein Is shown generally of metal such as steel or aluminum, It may also be provided of nylon or other 
synthetic resin having a melting temperature substantially above the temperature at which the reinforcing material 30 
melts and expands. Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined which will react and foam to bond 
the carrier to the structural member after curing. 

[0030J The inventors hereby state their intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
so scope of the invention as set out in the following claims. 

Claims 

25 1 . A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sldewalls (86.B8)- 
a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26) ■ 
a carrier (28,96,140,161,184,194) positioned in said cavity (92), said carrier (28,96,140,161,164 194) havino 
30 two intersecting divergent legs (54,66,108,110,122,124,146,146,171,172); ' y 

a thermally expansible reinforcing material (30); and 

a lastener (32) coupling said reinforcing material (30) to at least one of said legs {54 66 108 
110,122,124,146,148,171,172). ^ ^ ' ' D " 

35 2. The member of claim 1 , said reinforcing material (30) comprising an SBS block co-porymer, a polystyrene a rubber 
a bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst and 
a curing agent. 

3. The member of claim 1 or 2, there being reinforcing material (30) coupled to both of said leas 
(54,56,108,110,122,124,146,148,171,172). ° ^ 

4. The member of one of the preceding claims, there being reinloncing material (30) coupled to said carrier 
(28,96,140,184,194) above said legs (54,56,108, 110,122,124). 

<* 5. The member of one of the preceding claims, said carrier having an upper shelf (46,130,132) generally transverse 
to said sidewalls (86,88) there being reinforcing material (30) coupled to the face of said shelf (46) remote from 
said legs (54,56,122,124). 

6. The member of one of the preceding claims, said legs each having an elongated foot (64,1 12 114) enoaoina a 
50 corresponding portion of said channel (24). * * a 

7. The member of one of the preceding claims, said carrier presenting inclined side panels (104,106) extendinp 
upwardly from said legs (108,110) and supporting an uppermost panel (98), there being reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 08,110). 

8. The member of one of claims 1-6, said carrier presenting an uppermost panel (48), said legs (122 124) extendino 
downwardly from said panel (48) to engage said channel (24). 
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» 12. The member of one of .he preceding cteims. seid teener (32) comprising a syn.he.io resin f riCion fas.ener. 

13. The member of one of the preceding claims, including synthetic resin expansible material f3(» ro„n.oH . •„ 
carrier different than said first-mentioned reinfominn mlto^i ( , m ^ „ ° ,B malBnal (30) coupled to said 
ing to essential* comp.etely fiSZ^S ^ ° Perab ' e Up °" heal " 

14. The member of claim 13. said different materia. (212.2,4, secured to said carrier (28) above said ,egs (54.56). 
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